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ABSTRACT

A new method of producing continuously variable magnifi-
cation with an optical sjstem is described. A reciprocal func-
tion is obtained mechanically with the use of cables and pulleys.

PUBLICATION REVIEW

This report has been reviewed and is approved.
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A NEN METHOD OF PRODUCING CONTINUOUSLY VARILBLE
).AGNIFICATIOU WITH A4 OPTICAL SYSTE

Tho basic principle can be illustrated in the case of a single

thin lens where variable magnification can be obtained by simul-

taneously changing the distance of the object and the distance of the

screen on which the image is formed.

M and M' represent the object and the image in Fig.l, F and F'

the primary and secondary focal points, and x and x' the object and

image distances measured from the focal points. In order for the

object point M to be imaged on the screen at V' the condition must be

fulfilled that

-xx' =f 2 .

In ý'ig. 1 the cable fastened at A -rAps around pulleys at D, C,

L, E, and U and is held tight by t•,, 'v-!ih at K. It is also fastened

to the objecL K• which moves with it. In a similar marner the cable

fastened at B wraps around pulleys at D, C, T, 0 and V and is held

tight by the weight H. It is also fastened to 1:' which moves -7ith it.

All of the pulleys are fixed except D which moves along the dashed

line which lies at a distmnce from C which is equal to the local

length f.

Mhen D moves, the object at M• and the screen at M' both move.

If x = -x = -f

when D is located directly below u, then when D is moved to another point

-(x + f) = (a -f) + b or -x = a + b,

(x' -f) fa -f) -b or x! a - b

and -xx' a2 -b 2 =f2.
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Fig 2 illustrates how this method of varying magnification has

been used in the design of a visual acuity meter.

The change in magnification is obtained by moving the target (Y)

and the Porro prism (R). Instead of changing the position of a screen

to compensate for the change in image distance, the Porro prism is

moved and the image remains fixed at Y' which lies in the primary focal

plane of lens II. Since the change in image distance is twice the move-

ment of the Porro prism, it is necessary to introduce the pulley W, so

that the movement of the Porro prism is only one-half that of the cable

driving it.

The aperture at F which lies in the primary focal plane of lens I

is imaged at the entrance pupil of the eye which lies at the secondary

focal point S of lens II. Since the two lenses have the sane focal

length, the apparent angle subtended by the target at the eye is the

same as the angle subtended at F and is inversely proportional to the

distance of It from F.

iS I
WAC TR 52-279 2

This Document

Reproduced From
Best Available Copy

WITT1ý M Ill



L T

Floti 1

M*Vmd of Froduclag Cont±Jiwfl17 Variable Offui~fIGtIOU

WADO TR 52-279 3 Ti ou~



is

MM

__URE W G

A b D B

FIGURE 2

Use of Veriabla Magnification ii the Deaign
of a Visual Acuity Meter
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